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1.1

1.2

1.3

8. .
INTRODUCTION

EUMETSAT are preparing the EPS mission, jointly with ESA, to provide continuity of data
from low earth orbiting polar satellite. EUMEISAT will take over with ESA the provision
of the METOP  satellites, and EUMETSAT  will operate the morning mission. NOAA will
continue to provide and operate the afternoon mission.

The purpose of this document is to specify the EPS Ground Segment high level functional
requirements for phase A - System Design and Feasibility study. The EPS Ground Segment
comprises an Operation & Control segment and an Application segment. The present
Technical Specifications cover the entire Ground Segment including both Operation &
Control and Application segments.

The Phase A study prime objective is to establish the foundation for a flexible system design
of the overall EPS Ground Segment, and to evaluate the different options  currently
considered. It is therefore the choice of EUMETSAT to address top level requirements, and
to leave the Contractor enough freedom to explore different architecture to come up with
the most adapted system concept.

Structure of the document

Section 2 provides the list of applicable and reference documents.

Section 3 gives an introduction to the EPS mission by summarizing background information
which are useful to understand the context of the I’IT, while more  specific information can
be found in the applicable documents.

Section 4 presents the approach which has been adopted by EUMETSAT for the Ground
Segment system concept and the way the various functions have been broken down for the
definition of the functional specifications.

Section 5 covers the End User Requirements for the overall EPS mission by referring to the
corresponding applicable documents. The process of gathering user requirements for the
meteorological mission is well advanced while the requirements for the climatology mission
are still at an earlier stage.

Section 6 contains the Ground Segment functional requirements. It comprises general system
requirements, functional requirements and a list of options to be investigated. Each elements
identified in the system concept description is specified by means of a list of functional
requirements.
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Section 7 defmes the functionalities to be provided by the external:iterfaces  and describes
the content of the exchange which is performed. The full agreement of the interface
definition with the external entities concerned will not be achieved before the placing of the
phase A contract. EXJMETSAT will utilise the phase A study to progress the definition and
specification of the interfaces’requirements.

Section 8 is a glossary of all acronyms utilised in the context of the EPS Preparatory
Programme.

1.4 Conventions

The qualification of TBD flo Be Defined)  following a statement made in this document
indicates those elements which need to be defined  by the Contractor.

The qualification of TBS (To Be Specified) following a statement made in this document
indicates those elements which need to be defined by EUMETSAT.

The qualification of TBC (To Be Confirmed) following a statement made in this document
indicates those elements which need to be further analyzed before a final decision can be
reached.

:F!
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2.1

2.2

DOCUMENTS

Applicable Documents

The following applicable documents for this study accompany the ITT.

- A D - l : This document : EPS Ground Segment Technical Specifications

- A D - 2 : EUMETSAT Polar System End-User Requirements Document
EPS/MIS/REQ/93001

Reference Documents

The following reference documents will be made available to the Contractor at the kick-off
meeting.

- R D - 1 :

- R D - 2 :

- R D - 3 :

- R D - 4 :

- R D - 5 :

- R D - 6 :

- R D - 7 :

- R D - 8 :

- R D - 9 :

EPS Mission RequirementsDocument
EPS/MIS/REQ/93002

Review and Feasibility Study on Algorithms for Meteorological Products
Extraction from EPS Measurements - Executive Summary
EUMETSAT contract EUM/CO/92/  14 1 /DRP

METOP-  Space Segment Requirement Specification
ME-RS-ESA-SY-0001
LP/4/9003/RH/nr

EPS Ground Segment interface to the User Community
EPS/GIF/REQ/93004

EPS Ground Segment interface to NOAA
EPS/GIF/REQ/9300  1

EPS Ground Segment interface to IASI (CNES/ASI)
EPS/GIF/REQ/93002

EPS Ground Segment interface to ESA
EPS/GIF/REQ/93003

DRS characteristics for users
CD/AD/201/CMM - Issue 4 - November 1989

Feasibility of adaptation of the MDD encryption scheme for EPS
Final report - EUMETSAT contract  E&lM/CO/>lBCl/DRP _. ____ _ _ __
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3.1

BACKGROUND _ .

The EPS Mission

The METOP satellite, together with the NOAA satellite system, forms part of an integrated
system of meteorological polar satellites providing global data every six hours. The METOP
satellite operates in the morning orbit and the NOAA satellite in the afternoon orbit. The
principal objective for the EPS Ground Segment is to provide quality controlled data from
imagery and sounding instruments operating in a polar orbit to the meteorological centres
of the EUMETSAT member states, to NOAA and to the WMO weather forecast centres.
The provision of these data needs to be both timely and continuous. The EPS system has
also a local meteorological mission to provide local users with data of their area via direct
broadcast.

In addition to this meteorological mission, the EPS system carries a Search and Rescue
transponder to locate aircraft and ship in distress, a Space Environment Monitoring (SEM)
instrument, and a number of climate monitoring instruments which are considered to fly
under the METOP  scenario, The candidate instruments and the content of the climatology
mission are currently under definition. Provision has been made to accommodate
climatology activities within the Ground Segment system concept.

3.2 EPS System Overview

Both the EPS and NOAA satellites record the measurements performed by their instruments
along each orbit and dump the resulting data once per orbit. Two stations acquire these
measurements. The first one, which is part of the EPS Ground Segment, will be situated
in northern Europe (Kinma  - TX) for the morning satellite, the other one under NOAA
responsibility, is located at Fairbanks (Gilmore) for the afternoon satellite. Every day each
satellite passes in the visibility of its own ground station for a limited number of orbits,
depending on the ground station location. Therefore each satellite relies on the other satellite
ground station for the reception of data recorded during the orbits which are not covered
by its own ground station. These blind orbit measurement data are then routed to their
corresponding ground segment along with the measurement data received by the ground
station from its own satellite during visibility. This exchange of data between EUMETSAT
and NOAA provides a global earth coverage every six hours. Each entity distributes to its
own user communities the global data and products corresponding to both  satellites.

A global EPS system overview is presented in figure  3.1. It shows the end-to-end process
starting with the earth observation by the instruments on board the spacecraft until the
distribution of the geophysical products to the end user community. The direct equivalence
between the geophysical products, presented as a map of the earth surface, and the situation
at a given time on the earth surface allows the EPS system to be represented by means of
a layered end-to-end communication model. In this model, the information to be transmitted
from one end to the other end, is the earth parameters which are permanently observed by
the spacecraft instruments and received by the user community as map of geophysical
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products. This representation shows the parallel between the operations performed on board
the spacecraft and the corresponding functions to be implemented ori ground. It also clearly
identifies the functions related to processing of the information, hereafter called the
applications; and the communication functions responsible for the delivery of the
information between the application entities on board the sate&e and on ground. However,
this simplified model does not include the return path from the Ground Segment to the space
segment for satellite operation and control.

E.P.S. END - TO I‘ END CONCEPT

raw data

earth parameters users
measurement

The reality . . .

The model . . .
earth  parameters
measurement users

Operation &Control

Figure - 3.1 : EPS system overview.

The earth parameters measured by the spacecraft  instruments are processed on board to
become a digital representation of an earth pixel. This information is then formatted into
a packet structure and multiplexed with the other instruments’data, before being
simultaneously stored on the tape recorder and broadcast via the High/ Low Rate Picture

6
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Transmission (HRPT/LRF’T)  links. After one orbit, tire satellite retur~ts  into visibility range
from the ground  station. All data stored on board during one orbit is dumped to the
Command and Data Acquisition (CDA) station. During this operation the CDA station also
receives all telemetry data and sends commands to the satellite. The CDA station performs
thz raw data acquisition and local storage before further processing in the Ground Segment.

The Ground Segment is divided into two parts, the Operation and Control segment and the
Application segment. The Operation and Control segment is responsible for the satellite
control and overall mission management, including the raw data acquisition via the CDA
station, and the delivery of the quality controlled and earth located data to the Application
segment. The Application segment is then responsible for the processing of the earth located
data into geophysical products, for the archiving and for the distribution of all products to
the user community. Different categories of users are considered.

Global data users are defined  as European centres running operational m models to
produce global forecasts. Centres in Europe currently considered as global data users ate:
the U.K. Meteorological Office (Bra&tell),  Deutscher Wetter Dienst (Offenbach), M&o
France (Toulouse) and ECMWF (Reading). Developments in other centxes  may be added
to this list within the time-frame of EPS. Regional data users are EUMETSAT Member
States’ centres who run operational NWP models for regional rather than global areas.
There are more users of this type than global data users. The last category comprises the
local data users. They are distributed globally and receive the LRPT or HRFT  direct
broadcast from the satellite. The number of HRFT users worldwide is more than 200 and
is growing. These users include both major forecast centres and small forecast offices many
of whom are subsidiaries of main national centres.

To fulfil  the EPS mission and to provide the end users with the required services, the
Ground Segment shall perform the following tasks.

The acquisition of raw data, also called level 0 data, from both EPS and
NOAA satellites for the orbits visible from the CDA station location. This
also includes the capabilities to receive satellite housekeeping and telemetry
data, and to up link the commands to the satellite.
The EPS mission overall management including the satellite operations and
control, the mission planning and control and the Ground Segment
monitoring and control.
The data preprocessing transforming the raw data into quality controlled,
calibrated and eatth located data, also called level lb data, as required for the
computation of the various geophysical products.
The generation of the geophysical products, also called level 2 & level 3
data, from the level lb data. These products are quality controlled before
their dissemination to the user community.
The storage of global level lb data and global geophysical products into an
EPS archive. This function includes the archiving of the data
the  catalog management and the retrieval of stored information on request
from the users. .‘.z.mU.
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The transmission of data, pmducts,  commands and control messages between
the elements of the Ground Segment. The tmnsmis&n  is performed using
communication links and communication networks. This can either be local
connections between co-located elements or international communication links
between remote elements.
The delivery of data and products to the user community, including the
handling of user requests to access the EPS archive for consultation of the
catalbg and / or for information retrieval.

8
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4. EPS GROUND SEGMENT FUNCTIONAL BREAKDOWN _ .

The EPS Ground Segment has been described in the previous section by means of the
different tasks performed. This section details the system concept for a functional
breakdown of those tasks and the corresponding architecture. The interactions between the
different functional elements are then further analyzed. The functional architecture presented
in this section does not imply a particular physical implementation of the various elements
of the Ground Segment. Elements functionally distinct can be co-located and similarly a
single logical function can be implemented using several sub-systems physically sepamted
in different locations. The breakdown of the functions to be supported by the Ground
Segment to full% the various tasks behoving the mission is presented in Figure 4.1.

4.1 EPS Operation and Control Segment i

4.1.1 The Command and Data Acquisition stations

The Polar CDA Station (PCDAS), located at a high northern latitude (Kiruna - TBC),
receives the data from the MEXOP satellite during the orbits visible from the station
location plus the data from the NOAA satellite during the orbits not coveted by the NOAA
Fairbanks (Gilmore) ground station. Antennae and receiving chain will be dedicated to the
EPS mission.

The on board tape recorder data dump is initiated when the satellite enters in the visibility
range of the ground station. The data collected, from the meteorological instruments and
possibly also from the climate instruments (TBC),  during the recorder data dump is
available from the direct  broadcast link (HRPT). Therefore the PCDAS is complemented
with a Polar Local Data Receive Facility (PLDRF)  for the reception of the direct broadcast
data. The PCDAS will remove overlap data and merge the tape recorder dump and the
direct broadcast data before transmission of the complete orbit to the preprocessing function
(TBC). The CDA station is also responsible for the uplink  of satellite  commands and for
the reception of satellite housekeeping telemetry.

A CDA station backup facility will guarantee the security of the mission and the continuity
of the service. This is provided by a second station called Polar CDA Backup Station
(PCDABS) having the same capabilities and functions as the main CDA station and also
complemented by a PLDRF. Both PCDAS and PCDABS are connected to the data
preprocessing facility and to the satellite operation and control centre.  The switching
between the main station and the backup station is under the responsibility of the EPS
mission control centre.

9
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Figure - 4.1 : EPS Ground Segment functional breakdown
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4.1.3

The satellite operation and control centre _ .

The Polar Satellite Control Centre @CC) generates the commands to be transmitted to the
spacecraft and to the instruments via the PCDAS and monitors the health and safety of the
spacecraft and instruments with the received satellite telemetry data. The current technology
should lead to a highly automated control centre for such an operational mission and
therefore to a reduced operation staff. LEOP activities will be covered by an interface to
an existing European IT&C network. Activities which require additional ‘IT&C  coverage
such as support for non-nominal orbit correction manoeuvre, or emergency support will
make use of the same interface to an existing ‘IT&C. network available on short notice
request.

The operation of the satellite follows the procedures derived from the Satellite Users Manual
provided by the satellite manufacturer. The instruments commands are generated according
to a payload activity plan prepared by the EPS mission control centre. Any conflict in the
payload activity plan is removed following an agreed strategy. The PSCC also analyses the
satellite performances and records the spacecmft  operational history for the whole duration
of the mission. ”

The EPS mission control centre

The Polar Mission Control Centre (PMCC) ensures the coordination of the overall Ground
Segment activity needed for a successful completion of the mission. The PMCC shall
therefore be operational and manned 24 hours/day.

The PMCC prepares the payload activity plan for the PSCC, based on the mission
requirements and on Application segment specific requests for instrument operation. It
coordinates the activities of the products generation and development facilities and provides
these facilities with required auxiliary data and information on the operational history of any
instrument. An individual instrument operation plan, for each instrument, is maintained by
the PMCC and updated as appropriate during the duration of the mission.

The PMCC forwards to the preprocessing facility the housekeeping data required for the
generation of level lb data, ensure the adequate allocation of the resources and receives
periodically in return the quality and performance reports. It is also responsible for the
availability of the CDA station and control the encryption scheme utilised  for the
HRPTLFUT  direct broadcast.

11
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4.1.4

4.1.5 The internal interface to the Application segment

4.2

The data preprocessing facility _ .

The Polar Data Ingestion Facility (PDIF) receives the raw data coming from the CDA
station and generates earth located, quality controlkzd  and calibrated data which ate then
folwarded  to the Application segment for products generation. This function is implemented
on an operational basis with all the necessary equipment redundancy required to face
unexpected situation and guarantee the continuity of the service. Periodically, the PDIF
generates quality and performance reports for the PMCC. Level lb data are processed for
both the METOP satellite and for the NOAA blind orbit (TBC) covered by the EPS Ground
Segment.

The Polar Communication Network (PCN) interfaces  between the Operation and Control
segment and the Application segment. It performs the function of level lb data router to the
various entities which require the information for their weather forecast  models or for the
generation of the geophysical products.

As described in the EPS system overview, this communication function is utilised for the
global exchange of data, at level lb (TBC), between EUMEXSAT  and NOAA. It also
forwards the level lb data to ESA and the demultiplexed ARGOS  data to the corresponding
user entity.

The management and control messages from the PMCC to the Application segment, and the
operation requests from the Application segment to the PMCC are also transmitted via the
PCN.

EPS Application Segment

The Application segment performs all the functions related to the generation of the
geophysical products, to the maintenance of the archive for both measurement data and
products; and interfaces with the user community. The Application segment functional
breakdown is based on a networked concept for meteorological processing with a central
node located in the EUMETSAT H/Q. The decenttalisation leads to the establishment of
centres of excellence. These centres may be housed in the national meteorological service
of EUMETSAT Member States. In the terminology  of the EPS Ground Segment, these
centres of excellence are named Satellite Application Facilities (SAF).  They are of two
kinds. Those related to the generation of operational products on a regular basis and those
involved with new development and the data processing from pre-operational instruments.

The central  products generation facility

A centrally located Polar Product Extraction Facility (PPEF) will generate key level 2
meteorological products for general distribution. The PPHF also has the important task of
providing general support and expertise to the routine management of the system as a

12
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whole. This includes monitoring the performance of key satellite missions, providing feed-
back on calibration and similar technical issues plus providing expertise during emergency
situations, to safeguard the performance and life of the instruments.

4.2.2

4.2.3

The Satellite Application Facilities (SAP)

Several centres will be established in EUMETSAT member states, each one dealing with
a specific domain of expertise, to provide level 2 meteorological products not generated by
the PPEF, and/ or pre-opemtional research activities. The collection of all products derived
by all the PPEF and the SAFs will fulfil  the operational requirements of the user
community.

The distribution of the products to the user community will be done through the data
distribution networks; and all products plus the description of the corresponding algorithm
will be stored into the EPS archive (T33C).

The data processing from pre-operational instruments and the development of new products
or new algorithms for existing instruments will also be carried out by the SAFs. Those
activities have no operational requirements to maintain due the research and development
nature of the work accomplished. All pre-opemtional products, including the description of
the processing performed, will be stored in the EPS archive for the whole duration of the
mission (TEK).

The Infrared Advanced Sounding Instrument (USI) project team can be included in the EPS
Ground Segment as a dedicated SAF dealing with a pre-operational instrument (TBC).  The
Polar IASI-SAP (P-IASI-SAF)  will receive the global instrument data from the Operation
and Control segment and will be responsible for the processing, archiving and distribution
of data and products to the non operational meteorological user community.

The SAFs have an interface to the PMCC for the reception of auxiliary data required for
their processing and development work, for the transmission of any specific request on
instrument mode of operation, on mission monitoring data and for overall mission
management functions.

The EPS archive

The EPS archive will store all measurements data and products resulting from the METOP
and NOAA (TBC)  satellites for the whole duration of the mission. This function is
performed by the Polar Archive and Catalog Facility (PACF).  Besides the storage of the
information, the PACF maintains a catalog of all information in the archive and provides
the appropriate tools for the consultation and data retrieval. The user community will access
the archive facilities through a user interface accommodated on the data distribution
networks while the PPEF and SAFs will have separated access to the archive due to their
different functionality inside the Application segment.

13
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4.2.4 Data distribution networks - .

The Data Distribution Networks (DDN) have two main functions. The first function is a
communication function to distribute all products generated by the Application segment to
the end users. The second function is to serve as a central  access to the PACF. It must
therefore have the necessary facilities to handle the communication with the users
community, to provide consultation of the catalog for all data and information available in
the archive, and to retrieve and transmit the quested information from the archive to the
end users.

The data distribution networks can be common to MSG system and as such can also serve
for data and products exchange with the MSG ground segment for cross- validation purpose.
It can distribute the EPS products to ESA, and can provide a gateway to the Centre for
Earth Observation - CEO (‘IX).

4.2.5 The end user community

The end user community represented in figure 4.1 comprises global data users running
operational NWP models to produce global forecast, and regional  data users running NWP
models for regional rather than global areas. These NWP models require level lb data
transmitted from the PCN. Both global and regional  users also receive in parallel, via the
DDN, all the products generated by the PPEF and SAFs.

The end user community constitutes a part of the Application segment. It is therefore the
responsibility of EXIMETSAT  to define  the appropriate tools for the end users to interface
with the EPS Ground Segment. These tools comprise the equipment for the reception of the
level lb data and meteorological products, up to an agreed interface; plus the
communication package for the connection to the DDN for consultation of the EPS archive.

The end users considered in the Application segment are either running global prediction
models or regional models. Local users which receive the direct broadcast from the
HRPTLRPT,  are not represented here. However, EUMETSAT should also undertake a
similar work for the definition and standardisation of the equipment and algorithm required
by these local users.

Finally, a selection of the meteorological products generated by the EPS Ground Segment
are transmitted to the GTS for the W users.

14
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5.1

5.2

5.3

5.3.1

END USERS  REQUIREMENTS _ .

Meteorological mission

The meteorological mission requirements are expressed in the Eps End User Requirements
Document (AD- 2). This document has been prepared by the EPS Data and Products
working Group made up of representatives of EUMETSAT Member States.

Climatology Mission

The end users requirements for the climatology mission are still in the process of being
gathered by corresponding working group. They will be introduced at a later stage into the
Enti User Requirements Document (AD- 2).

Prcxbperational  Instrument(s) Mission

IASI instrument

The end users requirements for the IASI instrument are still in the process of being gathered
by a corresponding working under the responsibiity of CNIWASI  and with the
collaboration of EUMETSAT. They will be introduced at a later stage into the End User
Requirements Document (AD- 2).
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6.1

il.11

r1.21

r1.31

u-41

Il.5140

U.61

Il.71

Il.81

Il.91

[l.lO]

[l.ll]

SYSTEM FUNCTlONAL  REQUMMENTS

L&t of General System Requirements

_ .

The EPS Ground Segment shall be autonomous and independent from other existing
or planned ground segments, but not isolated (e.g. gateway to existing ‘lT&cC
network).

The EPS Ground Segment shall be capable to handle three satellites simultaneously
for global data acquisition (two in the morning orbit, and one in the afternoon orbit);
and to control two satellites in the morning orbit.

The EPS Ground Segment shah be designed for an operational lifetime of at least
15 years. All constituting elements shall be designed with a modular upgrade/
exchange capability and the sizing of the functions will be dimensioned accordingly.

The EPS Ground Segment shall maintain an uninterrupted 24 hours/day operation
throughout the year. .

The EPS Ground Segment shall provide satellite operation and control functions with
a global reliability figure of 99.8 96

The EPS Ground Segment shah deliver the products defined  in the End User
Requirements (AD- 2) within the timeliness requirement with a reliability of
99.8 %assuming  that 100 % of the necessary raw data are transmitted from the
satellites.

Appropriate recovery procedures and critical elements redundancy shah be
implemented in order to guarantee the continuity of the operation and services
provided by the EPS Ground Segment.

The EPS Ground Segment is part of an operational environment and therefore
emphasis shall be placed on providing accurate, quality controlled and validated
products.

The system shall be able to evolve to meet changing requirements is areas such as
new algorithms to be utilised  for satellite operation and control procedures and/ or
products generation. These modifications will be introduced and tested in parallel,
via a pre-opemtional  phase overlapping with the current operational service and
without any degradation of performances to normal operation.

Facilities for new product algorithms development shall be accommodated in parallel
to the operational ground system.

The design of the EPS Ground Segment shall provide a system which can effkiently
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[1.12]

and cost effectively be operated and maintained. _ .

The Eps Ground Segment shah provide compatibility with the NOAA Ground
Segment data processing functions each time this is necessary to guarantee  coherence
of global data from both morning and afternoon missks.

6.2 Operation 82 Control Segment

6.2.1 The Command and Data Acquisition stations

[2.1.1] The CDA stations shall include as a minimum the following elements :

global data acquisition element
telemetry reception  and command transmission element
satellite ranging element

. HRPT data reception element (PLDRF)  attached to the CDA station
communication with the PSCC and PDIF

*
[2.1.2] The EPS Ground Segment shah include a main CDA station at Kiruna  (TBC) and

a backup CDA station on locations to be defined  including appropriate switching
mechanism between the two stations. NOTE  : the baseline foresees two CDA
stations (main and backup), additional options am described in section 6.4.31

[2.1.3] The CDA stations shall include S-band equipment providing for commands and
ranging uplink,  and for telemetry downlink  to and from the EPS satellites. The CDA
station will interface with the satellite control centre for the exchange of telemetry,
telecommands, and ranging.

[2.1.4] The  CDA stations shall include X-band equipment acquiring global data from the
morning satellites (EUMETSAT)  for all visible orbits, and from the afternoon
satellite (NOAA) for visible orbits which are not covered by the NOAA CDA
station.

[2.1.5]

[2.1.6]

The CDA stations shall include satellite ranging  facilities.

The CDA stations shall include local reception facilities (PLDRP) for the acquisition
of HRPT/ LRFT  satellite direct broadcast.

[2.1.71 The PLDRP shall be utilized to monitor the quality of the direct broadcast service,
HRPTLRPT  and report to the PSCUPMCC.

[2.1.8]

[2.1.9]

The PLDRF  shall acquire the HRPT data during the recorder data dump procedure.

The CDA station shall remove overlap data and perform the merging and sequencing
of the tape recorder dump (X-band) and the direct broadcast data (HRPT) before

17



.

EUMETSAT
POLAR

SYSTEM

E U M E T S A T  @

Dot. No. : EWGRVIEQ93002
Issue : 1
DatC : 16-July-93

transmission of the complete orbit to the preprocessing function (PDIP). [NOTE:
alternative scenarios axe TBD and evaluated]

_ -

[2.1.10] A local storage of the received data, and telemetry shall be maintained for a limited
period of time (TBD) to guarantee the availability of the data.

[2.1.11] Communication facilities shall be provided from both main and backup CDA stations
to the PSCC and to the PDIP.

[2.1.12] The transmission of the raw data from the PCDAS to the PDIP shall satisfy data
quality and timeliness requirements expressed in (AD- 2). An equivalent service
shall be available between the PCDABS and the PDIF.

[2.1.13] The switching of the communication facilities between the main station to the backup
station and reverse shall be controlled and commanded by the PSCC/ PMCC.

12.1.141 CDA stations activity plan shall be received from the PSCC/ PMCC in anticipation
of satellites passes covered by the station.

6.2.2 The satellite operation and control centre  [PSCC]

[2.2. l] The PSCC shall support the following mission phases :

prelaunch campaign (e.g. compatibility tests with the satellite)
. launch and early orbit operation (LEOP),  by interfacing with an existing

network
satellite in-orbit commissioning
routine operation of the satellite (including emergency operation)

[2.2.2]

[2.2.3]

[2.2.4]

The PSCC shall include as a minimum the following elements :

the spacecraft control element
. the flight dynamics element
. the spacecraft simulator
. a communication gateway to the CDA stations and to other network(s)

(LEOP and emergency)
. an interface to the PMCC

The satellite operation and control centre shall perform all necessary tasks to assure
uninterrupted operation of the METOP  satellite.

The PSCC shall generate the commands for the satellite, including the
Meteorological Communication Package (MCP)  and all instruments. The instruments
commands are generated according to the payload activity plan prepared by the
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[2.2.5]

[2.2.6]

[2.2.71

[2.2.83

[2.2.9]

[2.2.  lo]

[2.2.11]

[2.2.12]

mission control centre and validated by the PSCC agai$ satellite operation
constraints before transmission to the satellite. The generation and scheduling of
telecommands is an off-line process prepated  before the satellite pass over the CDA
station.

The PSCC shall ensure the correct operation of ail instruments and MCP, monitor
their performances and maintain a database of instrument housekeeping telemetry.

The PSCC shall monitor and adjust the satellite orbit and attitude, including ranging
processing activities.

The PSCC shall include a satellite simulator and provide the adequate facilities for
staff training, operation simulation and test tools for fault diagnostics (space
segment), command validation, integration and commissioning of new systems and
upgrades.

The PSCC shall  maintain an operation database with the satellite history, orbit and
attitude data, satellite configumtio~  data, scheduling and event log.

Communication/ interface functions shall be provided between the PSCC and the
PMCC to ensure the objective of overall mission control and coordination according
to the division of responsibilities between the two sub-systems.

The PSCC shall forward instrument housekeeping telemetry to the PMCC for
instrument quality assessment procedures.

The PSCC shall include backup facilities and redundancy as required by an
operational environment.

The PSCC shall provide efficient Man Machine Interface tailored to the requirements
of an operational environment.

6.2.3 The EPS mission control centre IpMCC]

[2.3. l] The PMCC shall include as a minimum the following elements :

the mission plarming  and scheduling element
the payload/ instruments and MCP management element

. the Ground Segment control element (not limited to the actual PSCC and
PMCC control but also including the complete Ground Segment control)

. a simulator of all Ground Segment facilities (processing capabilities, storage,
communication links,. .)

. an instrument quality assessment element

19
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[2.3.3]

[2.3.4]

[2.3.5]

[2.3.6]

W
12.3.71

[2.3.8]

[2.3.9]

12.3. lo]

[2.3.11]

[2.3.12]

[2.3.13]
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.

The PMCC shall coordinate and control the entire Ground Segment activities and_ .
ensure the availabiity of the resources.

The PMCC shall generate the activity plan in preparation for all visible orbits
covered by the CDA station(s).

The PMCC is responsible for the payload (instruments and MCP) activity planning.
It shall therefore maintain up to date the activity plan, check any modification
submitted by the PPEP or SAPS against instruments operation manual and missions
objectives, and incorporate them as appropriate. in the next version of the plan. All
consecutive versions of the plan need to be kept for the all duration of the mission.

The PMCC shall assess METOP  instruments quality and maintain up to date an
instruments calibration parameters database following procedures TBD.

The PMCC shall distribute the instruments calibration parameters to the other
elements of the Ground Segment (e.g. PDIP, local users,..) for daily operation or
provide them on request for a past given date.

The PMCC shall coordinate with NOAA for the exchange of all information (TBD-
e.g. instrument calibration parameters) required for daily operation, such as to
guamntee  the compatibility of level lb data from both a.m. and p.m. satellites
distributed by each ground segment.

The PMCC shall generate the administrative messages for up-link to the MCP via
the PSCC.

-

The PMCC shall centmlise  all information from the different element of the Ground
Segment regarding system performances, data and product quality and general
operation status. This information will be regularly compiled into an EPS operation
report.

The PMCC shall liaise with the related ground segments such as NOAA, DRS (see
OPT-l), ESA, IASI and MSG where appropriate, to ensure the required level of
coordination.

The PMCC shall include a simulation model and corresponding tools of the entire
Ground Segment for staff training, operation simulation, fault diagnostic, integration
and commissioning of new elements and upgrades.

The PMCC shall control all Ground Segment communication links in the PCN and
in the DDN, plus the switching between the main CDA station and the backup CDA
station.

The PMCC shall control encryption and conditional access as appropriate for the -J- --_
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HRPTLRPT links (see RD-9 for details on the encryption me&mism and protocol).
EPS and MSG encryption and conditional access facilities shall be combined (IBC) .

[2.3.14] The PMCC shall include backup facilities and redundancy as required by an
operational environment.

[2.3.15] The PMCC shall provide efficient Man Machine Interfaces tailored to the
requirements of an operational environment.

6.2.4 The data preprocessing facility [PDIFJ

[2.-L 13 The PDIP shall include as a minimum ,the following elements :

. _,.by
[2.4.2]

[2.4.3]

[2.4.4]

[2.4-S]

[2.4.6]

12.4.73

[2.4.8-J

[2.4.9]

the raw data reception (from CDA) element
. the level lb data preprocessing element
. a local control element connected to the PMCC

a router for the addressing of the level lb data to the different destinations

The PDIP shall receive the satellite raw data from the CDA stations and optionally
also from NOAA (see option 3 in section 6.4.4)

The PDIP shall be able to process the raw data for the visible orbits from two
METOP morning satellites (one undergoing commissioning) and for the blind orbit
coverage of the afternoon satellite from NOAA. This is the baseline scenario
considering that the global data exchange between EDMETSAT  and NOAA is
performed at level lb (see also option 3).

The raw data shall be demultiplexed per instruments before further processing.

The PDIP shall extract all satellite telemetry from the raw data and forward it to the
PSCC.

The PDIP shall extract from instrument housekeeping telemetry all the parameters
required for, and calculate the calibration coefftcients  to be applied in the pre-
processing of raw data to level 1 b.

The PDIP shall process instrument raw data stream to level lb, earth located and
calibration applied (applied versus appended is TBC).

The PDIP shall include all facility to control the quality of the data preprocessing
and appropriate means to routinely report to the PMCC..

The PDIP shall provide all required facility to cope with the requirements of an
operational environment, with the introduction of new processing (growth potential)
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